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Introduction
64
Adipose tissue is considered to be a major site affecting systemic insulin resistance, and visceral 65 adiposity plays a key role in the etiology of metabolic syndrome. 1, 2 Adipose tissue secretes hormones and a 66 variety of adipocytokines. 3 There is evidence that the endocrine function of adipose tissue becomes dysregulated 67 in enlarged fatty adipocytes, leading to changes in adipokine secretory patterns with a predominant 68 proinflammatory profile. 3 Moreover, abdominal obesity in the presence of hyperglycemia and increased plasma 69 free fatty acid levels results in the generation of reactive oxygen species (ROS), ultimately leading to increased 70 oxidative stress that affects insulin signaling and nitric oxide availability and contributing to insulin resistance.
4-7 71
An experimental model resembling the characteristic feature of the human metabolic syndrome 72 phenotype can be induced in rats by the administration of high-sucrose or -fructose diets. [8] [9] [10] Although the 73 mechanism underlying the detrimental effects induced by high-sucrose/fructose diets in animal models is still 74 unclear, different studies suggest that the administration of these diets leads to oxidative stress in several tissues
75
. [11] [12] [13] In this regard, high-fructose (60%) feeding for 6 weeks was associated with increased ROS production by 76 aortic, heart and circulatory polymorphonuclear cells. 13 In 3-week-old Wistar rats, Busserolles et al. 11 showed 77 that 2 weeks of consumption of a high-sucrose diet negatively affected the balance of free radical production and 78 antioxidant defense, increasing lipid susceptibility to peroxidation in several tissues. Alzamendi et al. 14 showed 79 an increase in oxidative stress in abdominal adipose tissue in normal rats fed 10% fructose in drinking water 80 during the same period of time.
81
Most of the experimental studies mentioned above have focused on the effect of the administration of 82 fructose-or sucrose-rich diets for short periods of time (4-6 weeks), whereas dyslipidemia and insulin resistance 83 are accompanied by hyperinsulinemia and normoglycemia. However, we previously demonstrated 15 that a 84 different picture emerges after a long-term consumption (e.g., 15-30 weeks) of a sucrose-rich diet (SRD). In 85 addition to altered lipid metabolism, the rats showed hyperglycemia and normoinsulinemia, insulin resistance, 86 ectopic fat deposition in several non-adipose tissues and were moderately overweight. Adipose tissue plays a key 87 role in these changes. We previously showed a moderate increase in basal lipolysis and a decrease in the 88 antilipolytic action of insulin without changes in cell size distribution and epididymal tissue mass in rats fed a 4 A time-course study on the development of oxidative stress and changes in proinflammatory cytokines 93 and adiponectin secretion in the dysfunctional adipose tissue of rats fed a SRD from a few to several weeks has 94 not been reported so far. Therefore, the aim of the present study was to assess, in the epididymal fat pad, the time 
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Analytical methods
145
Commercially available analytical kits were employed to determine plasma glucose and triglyceride (Tg)   146 concentration (Wiener lab., Rosario, Santa Fe, Argentina). Plasma free fatty acids (FFA) were determined using 147 an acyl-CoA oxidase based colorimetric kit (Wako NEFA-C, Wako Chemicals, Neuss, Germany).
148
Immunoreactive insulin was measured using the method of Herbert et al. 19 The immunoreactive insulin assays 149 were calibrated against rat insulin standard (Novo Nordisk, Copenhagen, Denmark 
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The cytosolic fractions were used for the assay of enzyme activities. ACC activity was measured using an 
Lipogenic enzyme activities
267
The activities of enzymes related to "de novo" lipogenesis were measured in the epididymal adipose 268 tissue in both dietary groups at 3, 15 and 30 weeks on the diet. As shown in 
272
Although no changes in ACC activity were observed when the enzyme was expressed as mU per mg of protein,
273
a behavior similar to that of the enzymes mentioned above was recorded when ACC activity was expressed as 274 mU per epididymal fat weight (data not shown).
275
Inflammatory markers mediators
276
The table inserted in Figure 3 shows the plasma TNF-α level in both dietary groups at each time point 
337
We previously demonstrated that in rats fed a SRD for 3 weeks, an oversupply of lipids deteriorated 
376
(XO)) was observed in obese rats. 44 
377
Oxidative stress stimulates the production of a variety of pro-inflammatory cytokines, which may 378 ultimately lead to insulin resistance. An imbalance between the production/secretion of pro-vs. anti-379 inflammatory cytokines induced a low level of inflammation, which is also modulated by nutrients including 380 glucose and lipids. 5 The present study showed a significant increase of plasma levels of IL-6 and TNF-α in the 381 SRD-fed rats when the feeding period was extended through 30 weeks. Furthermore, a positive correlation between plasma and adipose tissue TNF-α concentration was observed. TNFα plays an important role in insulin 383 resistance. 45 In this regard, several potential mechanisms for their metabolic effects have been described 384 including the activation of serine kinases such as JNK and p38 mitogen activated protein kinase (MAPK) that 385 increase serine phosphorylation of IRS-1 and IRS-2, making them poor substrates for insulin receptor -activating 386 kinases and increasing their degradation. 46 Elevated plasma levels of TNF-α have been found to be associated 387 with obesity. 46 A moderately overweight condition observed in the long-term SRD-fed rats is accompanied by 388 altered insulin sensitivity in adipose tissue and skeletal muscle and a more profound deterioration of whole-body 389 insulin resistance and hyperglycemia . 15, 18, 47 It is known that hyperglycemia induces oxidative stress, which is 390 responsible for the activation of nuclear factor kappa B (NF-kB), a transcription factor that among others targets,
391
stimulates the production of multiple inflammatory mediators including TNF-α and IL-6. Nakamura et al. 48 
392
showed an increase of plasma MCP-1 level in rats fed a fructose diet, and there is a growing body of evidence
393
showing that MCP-1 gene expression is regulated by NF-kΒ. Aguilera et al. 49 showed an increase of plasma 394 TNF-α level in rats fed a sucrose diet for 21 weeks. In these animals, visceral adiposity and insulin resistance 395 were also observed. Nara et al. 50 recorded an increase of TNF-α protein mass level in visceral fat in rats fed a 
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Values in a column that do not share the same superscript symbols were significantly different (p< 0.05) when one variable at a time was compared by Scheffe´s test. 
